Abstract -A 160 MW drum-type boiler-turbine system is developed in the present research through a multi-multivariable dynamic matrix control (DMC) scheme and a multi-multivariable model approach. A novel intelligence-based decision mechanism (IBDM) is realized to support both model approach and control scheme. In such case, the responsibility of the proposed IBDM is to identify the best multivariable model of the system and the corresponding multivariable DMC scheme to cope with the system at each instant of time in an appropriate manner.
Introduction
To date, the control of a nonlinear drum-type boilerturbine system has been investigated by several researchers, such as Chen et al., Moon et al., Peng et al., Dieck-Assad et al., and others, suggesting a number of appropriate solutions in the area of the present system control [1] [2] [3] [4] . The dynamic matrix control (DMC) scheme, as an efficient algorithm in the field of process control, is realized based on the multiple model approach. In such case, the present system should first be represented at some chosen operating points, as a number of multivariable DMC schemes are correspondingly realized to handle all the chosen operating points. Hereinafter, a new intelligencebased decision mechanism (IBDM) is investigated to identify the best multivariable linear model of the system at each instant of time and subsequently to handle the corresponding multivariable DMC scheme appropriately.
The remainder of the present paper is organized as follows. The proposed control strategy is given in Section 2. The simulation results and concluding remarks are presented in Sections 3 and 4, respectively.
The Proposed Control Strategy
The proposed control strategy, as shown in Fig. 1 , is organized in accordance with a multi-multivariable DMC scheme, a multi-multivariable model approach, and a novel IBDM to deal with a three-input, three-output drum-type boiler-turbine system, the mathematical relations of which are completely given in [5] .
Regarding the proposed IBDM, the best multivariable linear model of the system and the corresponding multivariable DMC scheme are identified through this intelligence-based decision maker at each instant of time, as outlined by the following [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] .
• Define the following performance indices: • Define the following Gaussian probability density function: • Calculate the Gaussian probability distribution • Define the decision-maker parameters
where ' k is related to the specified span of time.
• Define the fuzzy sets for UDFS , respectively, as shown in Fig. 2(b) .
To identify the best multivariable DMC scheme (TBMD), the proposed IBDM is presented by the following: 
Simulation Results
To deal with the present drum-type boiler-turbine system through the proposed control strategy, a number of typical operating points of the system should be chosen first, as tabulated in Table 1 .
In the control strategy presented, all three multivariable DMC schemes ( 3 λ = in Fig. 1 ) are designed using MATLAB/SIMULINK. The control coefficients, including the control horizon, prediction horizon, and sampling time, are given as 3, 3, and 10 ms, respectively. With these coefficient assumptions, the proposed multi-multivariable DMC scheme (MMDMC) is carried out using a personal computer. A single multivariable DMC scheme (SMDMC) is also used as a benchmark approach. In the case of the MMDMC realization, Figs. 3-5 present the first, second, and third outputs of the system, respectively. In these Fig. 1 . The proposed control strategy figures, the desired set point information is tabulated in Table 2 . Regarding the IBDM outcomes, as presented in Table 3 , Figs. 6-8 present the system outputs using the SMDMC scheme. In this case, the SMDMC scheme, as a benchmark control approach, is solely realized at the second operating point of the system, whereas the coefficients of the multivariable DMC scheme in the strategy of the MMDMC scheme are directly used. In accordance with these outcomes, all the chosen operating points of the system are handled well through the proposed MMDMC scheme, in which the SMDMC scheme does not perform appropriately in comparison with the previous one. 
Conclusion
A multivariable drum-type boiler-turbine system is developed in the current research using a new control solution. In the control scheme presented, the system is first represented at a number of chosen operating points through a multi-multivariable model approach, while a multi-multivariable DMC scheme is correspondingly realized to handle the system appropriately. A new IBDM is investigated to support the best representation of the system and its corresponding multivariable DMC scheme at each instant of time. 
